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FOREWORD

A cooperative administrative study was initiated in 1956 by the Montana
State Fish & Geme Department, tihe U.S. Fish & Wildlife Service, and the
U.5., Forest SBervice, to facilitate comprehensive research needed in con-
Junction with the use of DIT spray in western forest arsas. The 1956
data showed the need for additional information in 1857 on fish losses
following spraying and on the population recovery of aguatic invertebrate
in larger streams.

In 1957, the Montana State Fish & Geame Department and the U.3. Forest
Service organized a more intensive DDT-aguatic fauna relationship study
for the Ruby River by placing emphasis on chemical analyses of water, sed-
iments, vegetation, and fish and patrolling for fish mortality. Sampling
of aguatlic organisms and other observations were made on the Madiscn and
Judith Rivers.

This progress report presents the data collected in 1957 and 1958 on these
rivers. Rlchard J, Graham and David Q. Scott were the coordinstors for
the Mcontena State Fish & Game Department and the U.S. Forest Service,
respectively, and prepared this report.
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SUMMARY

The primary purpose of this cooperative administr
information on the use of DT aerial sprays asg qu o
immedizte use in conjuncition with a current sgpruce budworm CO3
in Montana. The immediste objective was to determine the effect of U
aerial spplication of 1 pound of DDY per acre on the fish resources an
ways of minimizing any possible detrimental effect.

5

Most of the observations reported in this study were limited to the Ruby
River. Stream shocking to determine fish abundance and stream dbotiom sanm-
pling to determine the amounts of fish food organisms were carried on
prior to and following spraying. Chemical analyses were made on water,
vegetation, sediments, and fish to determine the presence of DDT and th

stream was patrolled to observe any fish merteliities.

i

The atudy data are summerized as follows:

14

1 Spraying adjacent fo the Ruby River occurred om July 7, 1957,

W

2, Aerial application was made at the rate of I pound of DDT per acre and
gquantities reaching the stream ranged from 0.01L to 1.2 pounds per acre.

3. Burface water samples tak@r 5 minntes after spraving contained 1.35
p.p.m. {parts per Klil7OP} DT while only 0.08 p.p.m. was found in sub-

surface water. The amounts found decresased rapidly and 32 hours laler

only & Trace was detected.

4. o Do Found in waler samples taken following two heavy raluns sul

WaH
sequent to spraying.

. DT was found in postspray aguatic vegetatlion samples &
miles below the spray ares collected as late as Seplember 1

o T YTV 32 w“ . N
&. To DDT was Found in botiom ssdiments collscted before or af:
i

3

7 Drift szmples and bottom collections showed that aguatic ingecis were

e A S

materially reducsd by the DDT spray.
&, Insect recovery was siight during 1057 but considershle during pRel
High weter prevented efficient prespray sampling of the fish po
-
lati

tion, but enough Tish were recovered to determmﬁe that the popul
primarily suckers.

suckers began To appear within a few doys afler sprayl

: @at%oiled i miles long), the number fou

t@ 80 =2bo er spraying. Dead sackﬂz wers
hout the summer it odn smaller numbe

exzend¢§.=ofﬁbtream for 11 below the spra

3
e ] e



11. Fo dead troub were found in the spray ares during the summer, Dut
dead brown trout were cobserved below the spray arvea in late November and
early December, 1957. The extent of this die-off could not be determined
but the mortality was greater than usual, even during the spawnlng season.

3. Observaltions on stream bot uom.fauma were also made on the Madison
River and Judith River. The effect of the spray on bottom organisms iIn
hese streams was similay to that Tor Ruby River and to previous

on eltl

¥
E)

41

L - .

studies. No fish mortalities were raported on 1¢Jer 5LL§3 .

14. A few incidental observations were made on the other areas vhers fish
mortalities were reported following spraving. These include the Big Hole

River and Deadman lake.



INTRODUCTION

The spruce budworm, Choristoneura fumiferana (Clem.), is indigenous to
western fir forests. Epidemics of this defollator were reported as early
as 1923, bul these early outbreaks subsided because of natural control
factors. Since 1947, however, spruce budworm infestations have become
aggressively epidemic. By 1851, defeoliation became so gevere in many
areas that timber, watershed, and recrestion values were in jJeopardy.
Because of potential iLree losses in & to & years after initial attack, the
Forest Service decided to control the spruce budworm with an aerial appli-
cation of 1 pound of DDT per acrs. 8Spray projects in 195%2 and 1953 estab-
lished small areas of heavily infested stands as control units in order fo
save the annual growih loss and prevent resulitant tree moriality. Three
major gpray projects have been completed since July 1955,

In the late fall and early winter of 1955, large numbers of dead fish were
found along the Yellowstone River. Fish biologists, administrators, and
sportsmen were gravely copcerned over the unusual die-off. Some observers
thought it to be delayed mortality related to the July 1955 serial appli-
cation of DDT spray to widespread forest areas in Yellowstons Park and the
Gallatin National Forest. Investigetors’® conclusions varied pecause pre-
spray populations for fish and bottom organisms were not available for
most of the streams within the spray area.

By 1956, it was apparent that more information was needed on the effects
of DDT spray on fish, fish-food organisms, and wildlife. This instigated
a cooperatlve administrative situdy fto obtalin information on DRT-fish rels-
tionships as gulckly as possible for immedlate use in conjubction with the
proposed spruce budworm control program. In 1957, followup studles were
conducted on 7 of the original 13 streams studied in 1956, while ancther
intensive study was selt up on the Ruby River to obtaln chemical datas by
analyzing water, vegetation, sediment, and figh. The Madison and Judith
Rivers were also sampled for sguatic insects and limited chemical data
were collected. Miscellansous observations, the sampling of aguatic
insects, and limited collecitions of chemical data were made on the Juditu
and Madison Rivers.
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THE RUBY RIVER

Tne Ruby River is located in the Beavernead Nationazl Forest in south-
vestern Montana and is a tributary of the Beaverhead River. It is aporox-
imately 65 miles long, witn the upper half Tlowing through mountainous
area and narrov valleys, and the lower hal through a broad valley.
Agriculture in the valleys consists mainly of hay and small grains. The
Ruby Reservoir (38,850 acre-feet) is located midway along the river and
about 5 miles south of aAlder. Average discharge immediately abvove the
reservoir is 162 cubic feet per second, while at the mouth of the river it
is 226 cubic feet per second {map 1).

The general spray area included the headwaters of the Ruby River down %o
Canyon Camp (about 12 miles above the reservoir}. A broad vailey lies
below Canycn Camp and the river meanders througrn a flood plain 1 to ¥
miles wide. Forage crops are produced on the flgod plain, while the benche
lands are used mainly for grazing. Vegetative cover in Lhe area above
Canyon Camp consisss of about equal porticns of timber and grassland.
Heaviest stands of timber occur on the north siopes of tributary streams
and on the benches and steep slopes at higher elevations. {8ee cover, )
Because the spraying of areas immediately adjacent to the river occurred
Letween Three Forks Cow Camp and Canyon Camp (about 13 miles ), this part
of the stream was selected as the major study area {(map 2).

Description of the Study Area

The uppermost collecting station {1} in the study area was located just
above the entrance of the Fast and West Forks of the Ruby River and the
lowest station (&) was 17 miles downstream st Ledford Bridge. From sta-
tion 1 to station 5 (about 7 miles }, the river flows through rolling hills
and two shallow canyons. Scabtered stands of timber ccecur along the river
in this area, with heaviest stands in the capyons. Willow and alder are
found along the banks where the flood plain is broad. The stream meanders
considerable in this ares and has widths from 10 to 30 fest and depths
range from 6 inches to 6 feet, Riffles and pools are intermictent and the
bottom types vary from rushle in the riffles to s1lt and muck in the pools.

From station 5 to station 7 (Canyon Camp) the river flows througn hay
meadows, bul timber reaches the stream in several areas where it meanders
close 4o steep slopes. The river meanders more 1n this area than above
and the gradient is less. The largest tributary of the Ruby River in the
study area (Warm Springs Creek)} enters the river from the east midway
vetween stations 5 and 7. Below Warm Springs Creek the river is consider-
ably larger, wiis meximum width and depth reaching €5 and 10 feet respec-
tively. (Figures 1, 2, 3, and &)

The runcff for this drainage area generally occurs during May and June.

A gaglng  station located near station 5 shows flows for the years 1GLE o
1955 reacred a maximum of 1,230 cubnic fest per second on May 3, 1952, a

a minimum of 6.8 cubic feet ber second on November 5, 1850. The river was
very turbic during the flood stags and Tollowing rain. Turbidity at sta-
tion 5 during normal flows from July 8 to September 13, 1957, ranged from
2.6 to k.6 p.p.n. On August €, 1957, the turbidity folloving a rainstorm
was 12.5 p.p.m.  {Table 1)

o
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Figure 1. Station & and view down Ruby River.
Warm Springs Canyon enters Ruby
River in center foreground.

Figure 2. Station & and aerial view up Ruby
River Canyon. Warm Springs Canyon
enters on left just above station 6.
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Figure 3. Aevial view of Warm Springs Canyon.
Ruby River in center of picture.




Teble l--Prespray and postsprey physical and cremical conditicns of the
Ruby River in 1957

Temper-
Flow  Velocity atura M.C. Phen.
Station Eour c.f.s. f.s. Turbidity pH (°r.) alk. alk.
Prespray 7/3 to 7/6
1 9:00 a.m. 30 3 w8 50 w6y 3/
2 3:00 pom. 90 3 M 8.3 52 170 T
3 10:30 a.m. 90 3 M 8.2 52 170 T
k 2:00 p.m. 114 3k M g.2 56 170 T
5 11:30 a.m. 150 3 c@/ g.2 54 160 i
6 1:30 p.m. 250 3 M 8.0 53 160 T
7 L:00 pom.  ~=w 25 M 8.0 5l 160 T
8 2:30 p.m. === 2 M 8.¢ 55 160 T
Postspray 7/26
1 29:00 a.m. 21 2-3 Ti/ 8.4 55 170 1€
2 10:00 a.m. 53 2 C 8.5 sl 176 16
3 11:00 a.;m. 60 3 o 8.5 5t 176 16
L 11:00 a.m. 60 3 c 8.5 54 176 16
5 1:00 p.m. 59 2 C 8.5 62 176 16
& 2:00 p.m. 140 2 c 8.3 67 168 16
7 2:30 p.m. 140 2 C 8.3 66 168 T
& 3:15 pom. 130 2 C 8.3 [ 168 0
Postspray 1T, 8/20 to 8/21
1 9:00 a.m. 10 2 c 8.2 55 182 T
2 10:30 a.m. L0 21 sec. c 8.4 56 182 &
3 11:15 a.m. 40 2 C 8.k 56 180 é
i 11:00 a.m. 37 2.3 C 8.4 55 180 8
5 10:00 a.m. 42 2 C 8.4 53 160 16
6 2:30 p.m. 100 3 C 8.2 - 170 12
7 2:00 p.m. 100 2-3 C 8.2 - 178 12
& 3:00 p.om. 100 2 C g.2 - 162 T
Postapray III, 9/11 to 9/12

1 10:00 a.m,.  =-- - c 8.3 -- 208 &
2 12:00 s.m.  me- -- ¢ 8.4 - 190 10
3 2:00 p.an.  --- - C 8.4 -— 180 10
L L:00 Dom.  w-- - C 8.k - 130 8
5 8:50 a.m. 33 1 C g.2 50 190 &
6 10:00 a.m.  --= - c a8.2 6L 188 T
7 2:15 p.m, =-- e c ——— &0 _~—— -
& 4:20 pan.  =e- - C 8.2 58 190 L

1/ ¥ - moderate

2/ ¢ - clear

_:{/ T ~ trace

}

10~



Application of Insecticide

A €-82 airplene (flying boxcar) was used to disperse the DDT spray over
the timber stand within the study area (block 10) on July 7 (map 2.
Long parallel runs were made with many shutoffs for open Or grass areas.
No special instructions were given the pilot as the Ruby River was To he
sprayed by the best practical method for control of the spruce budworm.
General instructions included shutoffs over large streams, lakes, or

openings over 120 acres in size.

The spray consisted of 1 pound of DDT dissolved in 1.25 gquarts of hydro-
carbon solvent and diluted in sufficient oil to make 1 gallon of insect-
icide. Sensitized cards that collected the spray showed varying amountis
of DDT reached the ground and water surfaces. (Figure 5)

Figure 5. Sensitized cards - serially
sprayed with DDT (5300) and
unsprayed card (5266).

-11-




Soray cards were placed along the Buby River from stetion L to ation 9,
map 2}5 This aree was selecied for spray deposit chﬁc?iﬂg, b se scahe
tered patches of Douglas-Tir timber extended to the river's edge in meny
leces. The upper 7 miles of the study g%eg a8 sectlionallzed Taclli-
& card leying. Sixty-two cards were Placed q@plox'“~%~£f 51 eelt A
210 the siresm in & sections. Section i was traesl T e of
500 ¥aeﬁ, then a mixture of Juniper, limber pine, x ended
to the river’s edge on the west side of the Fuby Rive on 2 was &
corbiﬁ uul@ﬂ of the mixed timber Lype. Secticns 3, 4, aﬂ& vere im cpen
ress th only willow and alder growing slong the stream. Section & had
i o hoth sgides of the river for sbout oneé half mile.
the data from the senslitized cards are p‘eStmbea in tebles
senslilzed cards fsiled to revesl sny spray deposit, vhile
1.2 pounds of DDT per acre reached the river's edge. 9166
in the treeless sections. {Teble 3)
Table Z--fmounts of DD collected on
sengitized cards (pounds per acre)
¢ Sectlons
1 2 3 b 5 o
0.0 0.20 0.03 0. 0% 0.0l 0.20
0.01 1.00  0.01 0.01  C.0L  0.05
G.00 L.00  9.03 0.0 0.02 C.03
G.00 0 o0.200 0.0 0.00 C.OL G, o9
0.0C  0.20  0.0L 0.0 0,00 0.20
0,01 1.20 0.Ck  0.00  0.01  0.¢
0.01 0.5 0,0 Q.08 0.01  C.0L
.08 .02 0.08 0.0 0.0L
G.O7 0.0L .07 Q.01 0 0.G7
0.09 G.OL 0.07 0.0L  0.30
0.3 0.0L 0,02
0.00 0.02
Tanle jwm%mﬁﬂcrv of stream sections (regrow
timberad tiong ) (pound DT per
Mlles Average

.7 G.00-0, 0L 0L
1. 0.07-1.2 .63
. 0.01~0.05 .02

0, 00~0. 00

Open
Hoderate
Ofkm,

rate
PR UL

Hode




Crhemical Ansalyses of Water

Numerous water samples were collected, bubt time and expense limited anal~
K

yses. Initial results from selected samples determined which samples

wers analyzed.

Water samples were collected during and alter spraying to determine the
concentration of DDT in the water and the length of time it remained after
spraying. (Figure 6) Two samples of 1 gallon each were collected for
each sampling perlod. BSurlace water was sampled by immersing nall thne
mouth of the jug, and then moving it back and foril across the stream.
Subsurface water was collected in the main current with the entire mouth
supmerged. For some analyses, surface and subsurface samples were com-
bined. The water samples were acidified to prevent decomposition of DIT
in storage.

Figure 6., Water samples were collected during
and after spraying.

L)
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Anslyses were made by the Chemistry Department, Montana State College.
The extraction procedures used are described by Berck, 1953, Interfe:
substences were removed, using the chromotographic method de wéiepea by
Devidow, 1950. Determinetion of DDT followed the method described by
Schechter and Haller, 1645, A recovery curve wag made for Duby River
wateyr bhefore spraying.

No DDT wes found in prespray webter samples. Initial spraying cccurred
upstresm from station 2t 6:30 z.m. One hour later, = sample of surfa
water contained .03 p.p.m. DDT, vhile subsurface water contalned 0.0
D.p.1. Spraying over utat on 5 oceurred at 0:35 a.m. The quantities
DDT Tound in semples of surface snd subsurface weter taken five minutes
after thiz spraving were 1.35 p.p.m. and 0,08 p.p.m. respectively.

it I:

{Table &)

SN

mahle be-Results of anslveisg of water samples
collected zt station 5, Ruby River
Time afier spraying Tvpe DDT io.p.m
5 minutes Surface 1.35
5 minutes Subsurface .08
20 minutes Surface G.01
20 minutes Subsurface 0. 0L
1 hour Surface .05
1 hour Subsurface 0. 0L
2 hours gurface T
2 hours Subsurface 0.04 -
L nours Surface 0.00
I nours Subgurface C.OL
10 hours Zurface 0. 0L
10 hours Subsurface 0.0L
2 hours Surface G oL
32 hours Hurface iy
48 hours Combined 0. 00
80 nours Combined 0,00
W yving, the amounts detected decreased to a%oui
C.0L p.p.m. and remsdned 2t this level for at leas I i
bcurc iol'c, ing spraying, only a Trace oouldl | G.
5 0

2h nhours after
I

t&or 83 contained 0.01 p.p.m. DDT.




Chemical Anslvses of Aguatic Vegetation

tic vegetation (mc
ing &t seversl s

t]

S

C This maﬁerlal wa arled ané g uma so as to pass through o Z0-
mesh sieve, Ten-to-twenty grems were e*t%“cued g poxiilet with ether

E o L2 o, R R R . ., 2 H - ‘ R P

for 6 to & hours. Analyses were made biaue College and fol-

lowed the procedures used for water

fesulte presented in table 5 are on a dry-weig sis and therefore are
W i

]
o
. o

o

m

L
congiderably concentrated compered o wet ts. o DDY was found in
prespray saqp?hﬁ, but It was found in all ssmples collected after sprayi
Some of vhese mples 7ere taken at least 10 mlle below the spra“ ares
Bz ho Lo sproying. Z

vegetation wi

Teble 5--Results of snelysis of aguatic vegetaition
collected from the Buby River, 1957
Date collected Location - DDT {(v.p.m.)
July @ Station 6 £.8
July 30 Station © 1.5
July 30 10 miles below spray area 0.
P bray
September & Stetion & 0.5
September 10 10 miles below spray ares 0.7

Chemiczl Anzlvsis of Bottom Sediment

ree and fine gilt wes collected and

A thin layer of bottom sediment (cos
acldiried to prevent the decomposition of DDT in storage. Analyses were
made at Montana State College following the procedures used for water.

gguatic vegetation sampling as Lo time
the bottom sediments collected before or siter

aormal condition s I guentities of aguatic insects are carried

is sprayed on streams the
cation, come to the surfsce

is adequoate to show this

Under
aownstreanm. Foweve
ooctox O;Foﬂi

=
i

(Sta%ion 5) %
'°’J qa¢¢p7<:g

dically at

of insects.
s L5 minutes
upper end of

~15

e



]

8:30 a.m. increassd the 1loss,
?Q percent were mayiiles.

OBS

{(over staticn 5) at

reached 110 cec., of w&;cﬁ The

b

and by &;
volume of

uam;

it
rift-

ing insects began to decrease within 2 bhours after sp way"ng Twenty-four
hours later only 2 cc. were collected. {Tabie £} Four days afier spray
day no insects were taken in the drift samples.
Table 6--Drift sampies: Volumes of insscts collected in 5-
minute dérift samples at station 5
Date Time Volume cc. Fredeminant forms Remarks
77 15 L0 Black fiies, 95% Spray day
leg TS sck fiies, 85% Postepray
50 L0 ﬁVfl;em T0% Pogtepray
50 110 70% Postepray
g 95 5% Postspray
- 00 70 Man%A , 95% Postspray
50 20 z\@ay“;eu, 95% Postspray
00 15 Mayflies, 70% Postepray
45 5 MayTiies, 60% Postspray
-8 ler 3 Caddisfiies, 50% Postspray
7-9 100 G.3 Stoneflies, 30% FPostspray
7-10 GO C.L Miscellansous Postepray
T-11 0 - e o o
T-12 to
T-1h o - -
Spraying in the upper secltion of the West Fork of r {block
16, map 1) on July 17, 1957, 4id not produce 2 measurab of drift
insects. A 5-minute sample taken at 3°3“ P.m. showsd o n;} about 100 small
mayflies. Two drift semples taken at 9:30 a.m. and L:00 p.m, on July 18
failed 1o f&?@a& any change in the number of mudﬁ;v nymphs ficati 3
stream. A .34-inch rain the night of July 18 made the river turbid, but s
drift sample taken at near peak fiow {8:30 a.m.) was still considered o
be normal. Apparent the run-off did not carry sulficient DDT to causse

insect morTality.

Stream Botiom Samplin

zht strs
above the
RBuby Hiver
tance of

Statlion 1L was uot iﬁ tinber type and, therefore, was nct
Spraying on tributar 3 above this stetion preciuded itz
station. The next . i 2
the mouth of Elk C

i

wast de of the Ruby River

y the spra
58 &5 & COC
egt blisne




Both station 3 at the mouth of Burnt Creek end station 4, near the

2
entrance of Bear Creek were out of type (no Douglas-fir trees were immed-
iately adjecent to the stream).

Station 5 was located below a small canyon, with helf mile of mixed type
on each gide, which required the immediate shoreline to be sprayed,
Because the stream gradient chenged and the timber type was farther away
from the stream below station 5, this station was selected for intensive
water sampling.

Stations &, 7, and 8 were established in the more open areas of a meander-
ing stream at Msrshall Bridge, Canyon Camp, and Ledford Bridge,
respectively,

High water during the prespray sampling period prevented the use of the
Surber square-fool sampler; therefore, a square-yard sampling method was
adopted. Thie sampler consists of & metal frame {3 feet aquare) to oubtline
the unit area to be sampled, and 2 collecting net made of common window
screen fastened to two portable, upright wooden pole handles. (Figure 7)
Agitation within the boundary of the metal frame loosened the bottom inver-
tebrates, and they were collected on this net at the lower edge of the
frame. Care was ecxercised to prevent side drift and over-the-top losses,
Then the screen was clesned over a plastiic sheet and the bottom organisms
were separated from the debris and placed in vials containing slechol.
{(Figure 8)

In 1957, two square-yard bottom samples were teken four times during the
sumner season at each of the eight stations on the Ruby River. These 64
samples were preserved and Identifisd to order (except dipterous material,
which was identified to family).
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In teble 7, prespray samples show that mayflies and caddisflies made up
85,9 percent of the population and Ll Lk percent of the volume of the
aguatic insects collected. Stoneflies comprised only 5.6 percent of the
insect population, they represented L b percent of the volume. Postspray
samples (taken 20 days after spraying), show mayflies and caddisflies 1o
be only 10.2 percent of the population and 1.7 percent of the volume.
Stoneflies were less affected by the DDT spray and increased in number and
volume by July 26. On September 11, posispray samples show a slight
recovery in numbers and volume of caddisflies and mayfliies.

The Ruby River was resampled during the 1958 season in order to determine
the length of time required to reach a near normal aguatic bottom fauna
population. The term "near normal," as used here, means the recovery of
the predominant forms which produce the tulk of sthe trout food. No
atternt was made to establish the rate of recovery of individual specles.

Tn comparing July 1958 postspray samples with July 1657 prespray samples,
the mayflies recovered Taverably, but the number of caddisflies was stil
only a small percentage of the original prespray nuslber.

However, by September 1658, the aguatic insect population had increased GO
near pormal numbers with the exception of the caddisfly population. The
combined volume, however, was well below normal. September 1958 volumes
of mayflies and caddisflies did not equal July prespray (1957) volumes;
vhereas, in a normal population a substantial increase in volume would be
expected by Beptember.

Of the four wajor insect orders present in the Ruby River, population
reducstions appearsd to be most severe in Trichopters (cai@isflies) and
Ephemeropters (mayflies). The Plecoptera (stoneflies) seemed to be less
3ffeciLed then the Diptera {true Flies) when all species were considered.
However, horse filies {Diptera) apparently were not affecthed by the spray.

JEN St

t have classed

These data do not support the reports of other studies
the Plecoptera highly susceptible. It may be that the species,
PLeronercys sp., tneb comprises the bulk of The Plecoptera in this study

are less suscepitible.

noted in the samples a
e to insufficient samples, 1
ider i

Oonsiderable variation u
tions. (Table &) This
14

lations, and that sampll
the aguatic insects.
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MISCELLANEOUS OBSERVATIONS

Madisgon River

About & miles of the cungon ares of the Madison River below Hebgen Lake
wag sprayed July 12 to 15, 1937 Ewtreme caublon was used ip spraying
this area. Spray cards placed along ihe stream indicated thal only &
small amount of DDT was introduced into the river, but tributary sireams
received normal dosages (.15 to .20 pounds per acre’. Trace amounis of
DDT were found in water samples collected from the river below the canyon
on the mornings of July 12 and 15.

Numerous drifting insects were observed 1n Beaver Creek {a tributary to

the river in the canyon ares) on July iz, day thils drainagZe vas
gorayed. One S-minube drift samole contalned 6.45 ce. ving insects.
Tre next day t"e w2 had decreassed to 1.65 cc. The mbs collected
in drift samples from Cubin Creek, another ur"ovngJ of e Madison,

increased from 0.4 ce.on July 13 to 3.3 cc. on Jul y 15, this

drainage was sorayed.

A Arifh sample collected from the Madlson River sbout 2 miles belov the
canyon on July 11 contained O. 3 ce. velume of lnsects. On July 12, this
ipcreased o 1.8 ce. and remeined at about tnis level through July 14%. On
July 15, 0.3 cc. were found. Most of these drifting insects were
extremely small mayflies. Over 2,000 wers found in one sauple with =a
volume of 1.9 cco.

Bottom insects were sampled at 3 stat ions within
statione below. Two sguare-yard ssi les ware collect
except at station B where 3 squaremyaris were sampled.
presented in table 15.

B
]

2

miles

Aquatic insects were reduced in sprayed aress and for al least
velow. Mayflies and caddisflies showed bthe greatest reduction, and Lrue
fiies (Dipters) were affected the lesast. The bulk of the flles were horse
flies. Whereas Tall volumes in control stations on ciher streams shov
increases of 3 to b times over June samples, the fall volumes on o i
stresm are 3 to & btimes less. Affects on suazicnsélana 7 id and 25 miles)
pray ares were considerably less.

ar
below Lthe s

Although insects were materially red
o
reported from this area of the river




Teble 15--Volume and number per sguare yard of botihom lnsects collected
in Madison River, 1957

June 11 to 23 Septenbeyr 23 to 29

Staticon Iinsectis Number Volume Humber Yolume

A - upper end Mayflies 495 8.3 65 0.9
spray area Caddisflies 63 2.0 2k 0.2
Stoneflies L 0.3 2 0.6
Flies 503 12.3 106 2.5
Totals 1,005 225 ie7 5.2
B - middle of Mayflies 258 .8 34 C.1
spray area Caddisflies 34 1.5 21 0.1
Stoneflies 6 1.0 5 0.1
Flies 116 5.3 130 3.6
Totals Iy iz 8 56 ENe)
C - lower end Mayflies 765 10.0 114 1.0
spray area Caddisflies 15 0.3 26 0.4
Stoneflies Lo 1.9 5 G.6
Flies 30 1.4 5l 1.h
Totals BEZ  13.6 169 ER
D - 2 miles below Mayflies 801 S 6.1 55 0.1
spray area Caddisflies 104 1.6 34 0.5
Stoneflies 67 7.0 7 0.3
Flies 69 2.3 63 1.2
Totals I,061 7.0 159 SIS
B o~ O miles below Mayflies 298 2.6 16 o.1
spray area (addisflies 23 0.2 il 0.6
Stonefiies 32 0.1 iz G.2
Flies 27 1.0 16 2. b
Totals 380 3% g 33
F - 25 miles below MayTlies 133 2.0 i S
spray ares Caddisflies 124 2.3 175 3.1
Stoneflies 52 4.8 b h.3
Flies 1h 0.3 23 0.2

Totals EEE? §ﬁT; LE TE .

Judith River

The inaccessible headwaters of the Judith River were sprayed over about

a 2-weex period (July & to 23, 1957). The dralnage aree is fan-shaped
and samples were collected at the vase of the fan where the rviver is
formed.

Ho DDT was Tound in waler samples collected every other morning from July
1l Through July 25,



Tapble 15--Volume and number per sguare yard of bolbton
insecis coilected in Judith River, 1957

July 1 July 11 S July 23
Volume ' Volume - Volume
Station Number {cc.) Humber (cc.) Number (cc.)

1 149 2.1 31 0.8 2 0.1
2 206 2.8 41 1.4 6 O.h
3 w2 12 20 L1 3 02
Totals Ls7 6.1 o2 3.3 11 0.7

The nurber and volwne of aguatic insects was materlally reduced between
July 1 {prespray) and July 23 {(postspray) samples. It s possible thas
DOT was present in the water in such swall guantity that 1t could notv be
chenically detected by the method used. Although Insect reductions
occurred, no fish mortalities were reporied Tor tals area.

Big Hole River

On July 18, 1957, a reportea filsh mortality in the Bilg Hole River at the
Butte Wauar Conmission Pumping Station was investigeted. The statlion oper
ator steted that DDT spraying in the immediate area occurred on about July
5, in(, put the smell of spray was strong each morning from July 7 througn
July 9. The Forest Service reported tinet on ope of these mornings, air-
plane trouble resulied in spraying closer to the river than planned. The
operater of pmamping shation Tirst noticed dead suckers on July 10 but
did nct become concerned Lﬂbll July 1k, when he removed about 60 suckers
in a dista He patrolled a l-mile sectlon above the punp-
ing station each day after July 14 pub did not record the number of dead

fish removed. On July 17, he did remove at least 125 suckers from this
section of the river. Alsoe remeved during the die-off were 2 rainbow

trout, 5 iterish, and some sculpins. The Blg Hole River was patrolled
for a distance of 5 wiles below the pumping station on July 22 and dead
fieh recovered included 119 suckers, 2 whitefish, 1 ling, and 1 scu1311
sortalicy at the pumping station decreased rapidly and had dwindled to
ing'ay July 25. On December 3, the operator stated that no additiona
mortality had occurred up to that time. A careful examination ol
suckers was made and no bacteris or parasites which might have ca @sed
mortality were found. DDT {2.30 p.p.m.) was found in a sample of the
suckers.

1,.*—!

T

on the Big Hole River between the Butte Punm
ut 10 miles downstream) ¥

e firgt observed in late
e mortalllty was oarentl

33 -
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Tnterviews with local residents revealed the specles composition of the
die-off to be mostly suckers, some winltefish, and a Tew trout. Three deep
sections of the river near Melrose were patrolled and 53 dead suckers and
2 dead whitefish were counted.

Deadman Lake

About 30 dead cubthroat trout were found along the shore of this small
mountain lske on the day spraying occurred below the lake. The smell of
DDT spray and the presence of an oll film cn water surface was reported.
8ix daye following spraying the shore was patrolled and only 15 dead fish
were Found. Trout were observed swimming in the lake on this day and live
sculpins, caddisflies, and stoneflies weve found in the gstresam above and
below the leske. A sample of dead fish was analyzed for DDT and 2.9L p.p.mn
were found.

u3um
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